
LA-UR-21-21877
Approved for public release; distribution is unlimited.

Title: Analyzing Black Hole X-Rays with Simulations

Author(s): Kinch, Brooks Evan

Intended for: Report

Issued: 2021-02-24



Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by Triad National Security, LLC for the National
Nuclear Security Administration of U.S. Department of Energy under contract 89233218CNA000001.  By approving this article, the publisher
recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published form of this contribution,
or to allow others to do so, for U.S. Government purposes.  Los Alamos National Laboratory requests that the publisher identify this article as
work performed under the auspices of the U.S. Department of Energy.  Los Alamos National Laboratory strongly supports academic freedom
and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its
technical correctness.



10°1 100 101 102 103

energy [keV]

1033

1034

1035

"F
"

M/MØ = 10
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Analyzing Black Hole X-Rays with Simulations
PI: Brooks Evan Kinch

We generate synthetic X-ray spectra of black holes from large-
scale 3D GRMHD simulations performed on HPC machines.

Here are a sampling of model spectra, characterized by the 
parameters indicated in the diagram below. The dashed red 
lines show power law fits to the parts of the spectrum observed 
by the X-ray telescope NuSTAR.

How well these model spectra compare to real data helps us to
characterize the physical realism of the underlying simulation
techniques.
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